Scientific Abstract

Annually, 42,000 cases of squamous cell carcinoma of the head and neck occur in the United
States. This represents about 5% of the total incidence of cancer (1). In 1998, estimates
predicted that 12,300 deaths from this disease would occur in the Unites States (2). Early stage
disease is treated with surgery, radiotherapy, or a combination of the two. (3,4). Sixty to ninety
percent of patients with early stage disease are disease-free at 2 to 5 years of follow-up and are
considered cured of their primary malignancy.

Approximately two-thirds of patients present with advanced disease. Treatment of locally
advanced, unresectable head and neck cancer represents a particular challenge. The median
survival for patients with local or disseminated recurrent squamous cell carcinoma of the head
and neck has been reported as 6 months, with 20% of patients surviving at 1 year (5).
Chemotherapy (single and multiple agents) and radiation in combination with chemotherapy have
demonstrated activity in patients with recurrent or metastatic disease, but have not improved
survival rates in these patients.

Cisplatin and its analog carboplatin are considered the most efficacious chemotherapeutic agents
in head and neck cancer. Response rates with cisplatin are 20-30%, with occasional observations
of complete response (6-8). Taxol-based regimens are also frequently used with relative success
in head and neck cancer. (2) Methotrexate is currently regarded as palliative rather than curative
therapy. Combination chemotherapy has resulted in significantly higher response rates but has not
prolonged survival (10). The combination of cisplatin and 5-fluorouracil demonstrates response
rates of 20-70% in patients with recurrent disease (9, 10-15). Chemotherapy regimens offered as
neoadjuvant therapy or in combination with radiotherapy have shown promise, but thus far fail to
enhance survival In addition, they are associated with significant toxicities (16-22).

Given the generally poor prognosis for advanced disease, there is clearly a need for alternative
therapies for the treatment of head and neck cancer. Gene therapy with immunomodulators such
as the interferons and interleukins may provide alternative or adjuvant therapy to standard
radiation, chemotherapy, and surgery. IL-12 Gene Medicine is being developed for treatment of
patients who present with unresectable or recurrent/refractory head and neck cancer .

Human IL-12 mediates a number of biological activities, including enhancement of the
proliferation and cytolytic function of T-cells and natural killer (NK) cells (24,25,26). IL-12
induces T-cells and NK cells to produce a number of other cytokines, including IFN-gamma,
tumor necrosis factor (TNF), IL-2, IL-3, IL-8, IL-10, and colony-stimulating factors. (29) IFN-
gamma is believed to have many biological effects which could influence tumor growth (29). IL-
12 also stimulates the generation of T-helper type 1 (Thl) effector cells during an immune
response, and can inhibit growth-factor-induced angiogenesis (27,28,29) thereby slowing tumor
growth.

Other studies have also suggested a role for endogenous IL-12 in tumor pathophysiology (30,31).
Lissoni et.al. (32) evaluated serum levels of endogenous IL-12 in a group of patients with solid
tumors, comparing survival times with a group of patients treated with IL-2. Mean serum levels
of IL-12 were significantly higher in patients with metastatic disease, than in those with local
disease only. Within the metastatic group, patients with elevated blood concentrations of IL-12
demonstrated a significantly higher 1 year survival than those with normal IL-12 values.These
data suggest that higher levels of II.-12 may have favorable prognostic significance in solid tumor
patients, either in baseline conditions or after treatment with cytokine therapy. Lissoni et. al. (33)
investigated the acute endocrine effects of IL-12 in patients with metastatic renal cell cancer. The



results suggested that IL-12 may act as a biological response modifier, not only on the immune
system, but also on neuroendocrine functions.

IL.-12 has been demonstrated to have potent antitumor activity in animal models. However,
studies of the recombinant protein in patients have been limited due to the occurrence of the dose
limiting toxicities. By administering gene therapy, more physiologically compatible levels of IL-
12 may be generated than those seen with the recombinant protein. On the basis of the pre-
clinical work with IL-12 Gene Medicine, tumor shrinkage is expected, and stimulation of host
immunity may reduce tumor burden in regional and distant sites.

The primary aim of the study is to evaluate the safety of direct intratumoral injection of a gene
encoding IL-12. The clinical study proposed will also evaluate delivery of human IL-12 to a
tumor site injected with a non-viral, polymer-mediated gene encoding IL-12. This gene transfer
is intended to induce local (intra- or peri-tumoral) expression of IL-12 at levels sufficient to
promote an anti-tumor response without potentially toxic systemic concentrations of IL-12
protein. Animal experiments were conducted to address this safety issue. Serum concentrations
of IL-12 protein after injection of the Gene Medicine were many times lower than those
associated with the administration of the recombinant protein calculated on an equivalent mg/kg
basis(34) Preclinical safety and toxicology testing in non-human primates also supports the safety
of this approach. Up to 18 mg/kg of the IL-12 Gene Medicine was administered to the
Cynomolgus monkey, a dose 20 times greater than the highest dose intended for administration to
human subjects (9 mg).

Disease progression in patients enrolled in this trial will be monitored both clinically and
radiographically, by CT imaging. Time to progressive disease has been found to correlate with
improved survival and may be a useful surrogate marker for the latter (23). In addition, time to
progressive disease may be a measure of the patient’s ability to enjoy a better quality of life.
Time to progressive disease, therefore, has been selected as a secondary endpoint for the current
study.
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